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Oil palm plantings in Indonesia are estimated to occupy 10.8 million hectares area as of 2013, with 
a mature harvested area of 8.9 million hectares. Production of palm oil in Indonesia has reached 31 
million tons. While a rapidly growing global biofuel sector could develop into an important new 
market outlet for Indonesia, it does carry a number of risks such as decreasing environmental 
qualities. To mitigate the potential risks, a comprehensive assessment of sustainability of the oil 
palm plantation management is required.  
This thesis evaluated oil palm plantation management in Indonesia, by providing an 
integrated assessment of regulation, physical and socio-economic aspects with multi-scale (national, 
provincial and local) analysis. 
Physical assessment of the oil palm plantation management was conducted by based on 
remote sensing and GIS analysis of the changes in some physical parameters of environment, i.e. 
greenhouse gas (GHG) emission, land use change and land surface temperature, in provincial scale. 
To assess regulation aspect oil palm plantation management, the sequence of national-scale policies 
and strategies changes was analyzed in response to the growing oil palm industry. Finally, socio-
economic aspect of the oil palm plantation management was assessed by analyzing local level oil 
palm plantation managerial system.  
From the remote sensing and GIS analysis, the peak of oil palm industry was between the 
1990s and 2000s period, with tropical forests and peatland as the primary land source for new 
plantations. This has been resulted in intensified deforestation and degradation of environment 
quality. Furthermore, land clearing activity for oil palm plantations has increased land surface 
temperature by 2.4 °C. In response to such deteriorating effect, national policy has changed 
gradually to address the sustainability issues since 2010. At present stage, results suggested that the 
moratorium on deforestation has played a significant role in decelerating the development of oil 
palm plantations in the study area. For socio-economic assessment, a joint oil palm production 
managerial model which has been implemented in Ukui village, where oil palm plantation has been 
acted as is its main resources for 25 years, has been observed. It was found that mutual cooperation 
between the village`s administrative, national company and farmer group became an important 
factor for a sustainable development. 
In overall, results of this study show that oil palm plantation management in Indonesia is 
moving toward a sustainable system. 
The integrated assessment method presented in this study represents an extensive multi-
scale analysis which provides a comprehensive evaluation and understanding about the 
sustainability of oil palm plantation development in Indonesia. Additionally, the geospatial 
technology by the application and open source softwares, as introduced in this study, sas verified to 































ション開発に伴う大気中への二酸化炭素排出量は 1990 年代に急増した後，2000 年代に入って減少し
ている．これは政府がプランテーション開発を抑制する政策をとったことに対応する．③リアウ州ペ










上記のとおり Fatwa Ramdani 提出の論文は、経済開発および地球環境問題としても注目されるイン
ドネシアの油やしプランテーション開発を多面的に，しかも緻密なデータ収集と分析に基づいて評価
したものであり，論文題目に掲げた Integrated Assessment に応えた内容であると評価できる．この
ことは著者が自立して研究活動を行うに必要な高度な研究能力と学識を有することを示している．し
たがって，Fatwa Ramdani 提出の論文は，博士（理学）の学位論文として合格と認める． 
 
 
